INTRODUCTION
Sea ice plays an integral role in the global climate system, affecting climate through changes in surface albedo, sensible and latent heat exchanges, and salinity profiles of the underlying ocean. These variations in sea ice are particularly significant during the melt season, when rapid changes in ice extent and surface conditions occur.
Originally, the spatial distribution of melt in the Arctic was believed to occur latitudinally around the North Pole as the result of increasing solar radiation during the melt season [Marshunova and Chernigovskiy, 1978] . Point observations from drifting Soviet ice stations, however, suggest that the melt pattern is more involved than was first thought [Chukanin, 1954; Yanes, 1966] . Aircraft measurements further illustrate the complex nature of spring melt patterns [Kuznetsov and Timerev, 1973] . The primary problem for studying the Arctic melt patterns is the scarcity of data, especially for surface conditions during melt of the ice and snow cover.
Passive microwave remote sensing, with its nearly allweather, all-season capabilities, has increased our understanding of the spatial distribution of Arctic melt. Campbell et al. [1984] , using the single channel Nimbus 5 electrically scanning microwave radiometer (ESMR) data, describe the spatial progression of melt across the Arctic. Carsey [1984, 1985] , on the other hand, presents temporal variations of the ESMR data during spring and summer for multiyear ice regions. Passive microwave response to different ice melt conditions is further investigated by recent field work, both on the ice [Grenfell and Lohanick, 1985] SMMR sea ice parameters used in this study are described by Cavalieri et al. [1984] .
SMMR MELT SIGNATURE
Using multiyear ice fractions derived from SMMR data, Anderson et al. [1985] show that while the multiyear sea ice fractions appear realistic during the winter months, spurious indications of multiyear ice are observed in first-year ice regions of the Kara and Barents seas during spring 1979. They conclude that these areas are a result of changes in surface emissivity during spring melt. Spurious regions of multiyear ice are also observed in other sections of the Arctic seasonal sea ice zone for 1979 and 1980. To explain these occurrences more fully, a detailed examination of possible causes is conducted for each location. Since ground truth data are not available, analogies are drawn from recent work, including both satellite interpretations as well as previous field work. For the purpose of this paper, the possible explanations for the spurious multiyear ice fractions are presented below in a general overview, rather than on a regional basis.
Ice remaining in a region through the previous summer melt could produce a multiyear ice signature. Analysis of sea ice charts reveals that in the majority of cases ice did not last through the summer. When it did, concentrations were small, and there was no indication of the multiyear ice by passive microwave measurements in the fall or winter. For example, in the southwest portion of the Kara Sea for the years 1979 and 1980, ice remained along the Novaya Zemlya coast through the summer melt. However, the area covered by sea ice is small, and the concentrations reported on the Navy-National Oceanic and Atmospheric Administration (NOAA) Joint Ice Center (JIC) sea ice charts are low, 20 to 40%. The British Meterological Office monthly sea ice charts for 1962-1983 also show that the 2 years 1979 and 1980 are the only periods during which ice is reported to have lasted the summer melt. It should be noted that the Navy-NOAA ,JIC sea ice charts incorporate SMMR data in their analysis; 'the British Meterological Office, however, does not. In addition, no ice is reported in the adjacent Barents Sea, and the multiyear ice signature is still present during the spring. Moreover, multiyear ice signatures are not observed for both locations throughout the year but are observed only at the start of spring melt. In this case and the others presented here, the multiyear ice signatures are not considered to be a result of real ice lasting through a previous summer melt.
There is also the possibility that multiyear ice is advected into a region. This is excluded because of the spontaneous occurrence of the multiyear ice fractions. If advection had taken place, then the multiyear ice could have been traced back to regions where multiyear ice is present. This, however, is not observed; therefore advection can be ruled out. The differential decline in brightness temperature may also be caused by an increase in snow melt to the point where the water content of the snow cover is great enough to lower the emissivity at the higher frequencies [Comiso et al., 1984] .
In summary, multiyear ice melt-freeze signatures have been observed using SMMR-derived microwave data for 1979 and 1980 within the seasonal sea ice zones. Examination of these events and the possible physical processes that could cause large multiyear ice fractions suggest that the signatures are due to emissivity changes in the ice surface produced by the onset of spring snow melt. These changes result in the algorithm yielding false indications of multiyear ice. , personal communication, 1985) . The relatively early nature of the melt and the differences between the two sites may be due to the synoptic weather conditions, but this needs to be investigated further.
East Siberian Sea
Time sequences of sea ice concentrations and multiyear ice fractions for the East Siberian Sea (Figure 1) The timing of the melt signature also seems to be related to the ice cover breakup in some regions. For example, in the Chukchi Sea the melt signature appears about 80-90 days before the ice cover clears in both years studied. In the Kara Sea, the same length of time was observed between melt onset and clearing for both years, but the period between onset and clearing was a month longer than it was in the Chukchi Sea case. There are, however, no strong relationships found in the other cases where data were available for both years. Two years of observations are not enough data to draw any solid conclusions concerning relationships between the melt signature and ice breakup; additional years of data need to be analyzed.
A relationship has been established between the calculated multiyear ice fraction and melt in the Arctic seasonal sea ice zone. Currently, work is underway to extend the time series and to expand the analysis to other regions, including the Antarctic where less information is known about the ablation period. The study of these melt events over time can in the future perhaps be used to provide an index of interannual climate variability over ice covered areas.
